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(57)Abstract: 

PROBLEM TO BE SOLVED: To suppress the ripple of 

the low frequency end of the passing band of a filter by 

turning parallel arm SAW resonators to the resonators 

whose weighting ratio is higher than a specified %, 

turning serial arm SAW resonators to the resonators of a 

normal type and constituting the resonance type SAW ^ 

filter of multi-stage ladder type constitution. m / „ 

SOLUTION: The serial arm SAW resonators 36 ^HShHilT'"'"' IIH 

electrically serially connected between a first input ^ i 

terminal 28 and a first output terminal 32 are inserted -T" ^ 

and the parallel arm SAW resonators 38 are inserted r-<> — j—^ — \f —J 

between the connection points of the respective ^ ^^'^^^^t ^ 

terminals of the resonators 36 and a common line 1 02 

connected between a second input terminal 30 and a 

second output terminal 34. The parallel arm SAW 

resonators 38 for constituting this resonator type SAW 

filter of ladder type circuit constitution are turned to the 

resonators for which weighting is executed to 50% or 

more of an electrode number and the serial arm SAW 

resonators 36 are turned to normal type SAW resonators. Thus, the ripple by a high-order mode 
generated at the low frequency end of the passing band is suppressed, the loss of the passing 
band is lowered further and flatter passing band characteristics are obtained. 
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«K£-r 5 J: 5 Bail U-Cft S*SSSS9iitt«BiK ^ ^ '^^ 

3 0-8 o%^c*^u-c«trtaS:i^^■^*^tSrSbfc*^^t■t- 
5(li5»<£«B5iS*a^«r#IiBm«ft*iS:'»3 0-8 0% 
looo 11 

[0 0 0 2] 

l?tJl£<Ofe«l #tt*e«£ (Suface Acoustic Wave : 

T, sAwtBS*H-5. ) ^m.'f-n.. jEas«±i-Ktt 

e>tvfc-r^*T'*t«® (IDT [Interdigital transduce 
5. 

(00031 ex. -r^ini^^^s t±. masS-h(- 
L.x®^etHii^-tfciKK* s -t 5S«*tbXxt fc« 


32»tx. =s--rfc'jxttm®*5^-r5««i*s*^wxd>-:)^ 

;^l6l;!.^fcaXll!|g§i-2.«ffii§A555^UXfi/ioXV>5la5 
(0 0 0 41 SAW*«^^±. ±3!&UfcII>TW 

5, ) *s-Stry■?^XSv^(::5F^f(-J^Rfe**^'fc^^^^ 
>-x«^ $ tvx*5 9 , ^^^mt s AW©e»:^i6i i^S 

ieja^i^fcai^xfe*. saw*®^(4. 
■ttJ'tu^^ss^F.sicisjaism^fs^srSiJin i-x 

I DTXSAWSrE&SU {gbSSHfcS AWSr*^^-^ 
>f v^^^jMSXWttK) • «^Wifc«Sb3!)*l-J; f Sits 

(0 0 0 51 -03SAW*S^%m^1@fflV^X«fi6Ufc 
S AW7 /Vi? »*SSSM S AW7 /V-i? t l^tftl'. 'i^ 
efi*3J:tJ««5l«fiX^^«BX*>5^:V^ofc^*«* 
^fc. ;j:«r)i!tjt:7'i3-fe-^(-*5V^XB:, «6*<D2|^ 

{«»'»*BXS^ifxfflv-e,jxS7* b y y^^y^^aissr 

(Z>*S8gSsAW7-f/i'^'r4, JiiEUfc!t#«««bt-. M 
aWlC. tea*:. *««E*iJ:tm^ll]88>FS 
tv^ofci»«Sr^^XV^^.. ^^tf. #MtHlK« 

s AW ^ /v^f t ux*tt 1 

SESWS95-25. 01095-21, CPM95-35 (1995) , p39 J IC $ 

ii,xv^St©*ss>5. :fcitt2 r^ieiaEM-^- 

^i^t^A^^W* (1987) PP.27-32J -^Xiaa T^B^^* 
(1978) J 
9. p. 174) ASM^S^^XV^S. 

[0 0 0 6] 

*uxv^^). 

(0 0 0 71 jte-f. »SlilK1Sfi£^'-f^'^*SSS!SA 

w^-f /^^"w^5^lw^^^-ov^xgieg-r5, @it±> sa 
w*«^«)«jt*^i"^®iaxfo5. E««iio<o± 
sicit. «ife*«>«ffi*ti 2i5^^tti*t(c355:(cw»c 

iB?tJLXSfife$tlfcIDT (-t-ffn^tmffi) 14*5Ktt 
e>tvXV^5. I DTl 414. m^Wfc»fit**l'fc--^"^ 
6 a fcit^l 6 b Sr^nmft;t 

xi3 ►> V ffi^tfmsis^ 16a srx;^»sa^ i ux;hv>. 
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msjg^ 16b srfflj^ig^^ br^icft-ra, I DT 

h y y (^JSi^) 2 0 (r>^^:^}^ti^ s Awoeift:^r^ 
*>SJlt;^ h y y ^ 2 0 cos^j^iRj^^miBm 1 2 (DMi^:^ 

DTI 4<0«Slil 2 8 a 

*5j:u?i 8 b<DS:^^ h y 5/::?'2 0 t^m^xy2<D\^ 
-y^XMM\^X\f^^o IDT 1 4*5J:U?^U— 7" 

-r i^^^SJMSil 8 a^t. IT>T1 4iSj:X^^U^y'^ 

O5i8b^«j*^5Klt^hy 5/:r2 0W:. iru-7^>r 

Vi/SJifSl 8 a*5j:i;5l 8 blC*5tt5 S AWOStt^ 

^^«6<3tci oo%i:-r^fcA?>t;i. ii^ri^ti^mi o 

0 2(c£t J: ^ S J: 5 b-Cfc-5o 
[0 0 0 9] 13 2 ft. ::<^S AW^^^o^Mim^^r^ 

i^^i 6 btciB^i-^o ) m\mm\zm.mR. ^i^-^^v 

1^C:ib"a:t/=J>f/W-L;efSS5gg$tbfcRCLIi:^rJIsIK2 2-C 

^ $ tt, R c L m^mm 2 2 d^^jtc^jib^g t mi:n 

S IDT14^«^-r^#>!r<^>®@Jil 2r^{C?^^$tl 
loo 10) CtOSAW^^O^flESlElKoy TiJ^^V 
))r^^ly:;K^^oX7r^\^fzir^yXth^^ ioigajc 

(?5 s AW7 /v^ ^m\i^xmmM^^u^^x ^zt 

[0 0 1 U m4n. SAW^^:^m^^ftl^i^m]Bl 

3b 5o :zo(DSAW^^i>^hm^^ti^:io:>i^mm 

mmm^<o^m^m s aw:7 ^ yu^j^ ^1 a;^^^ 2 

8. S?2A:^«8^3 0. MlW;^ig^3 2:j3j:T^af2£ii 

;^ss§^3 4(OEgo<D$g^$:ii;trv^-5o :»iA:^^g-^2 

B^xxj^mim:^m^3 2 mmm $ v ^ $ s a 
s^3 6«, mmms Aw^m- tv^nfh^o ^ft. m 

lttl;^^S^3 2:fc<fcutm2Hi;0iSS^3 4-r/^*3"^t^2A 
:^«S8^3ora (M2A;^FiSf^3 0*5<tu^M2tH:^7ig^3 

^3sn. ^^msAw^m^tm^th^o 
[00121 1 ^i^^^m^<o^mmms 


(D^mmm s AW7 >f /u>5^ Sr^^-r -5 s aw*^^ 3 e 

Jo J; a? 3 8 co^tt-ettcD y T iJ' >'>^4#<4«r^-t-^ 7 :7 

<o^7y(Dmma^m&&^^^x7j^u mmznvr 
':^(ommicnmf&^^Wi^x^\^^ «m\cnm^Ms^^ 

[0 0 13] i:^JJ|iSSAW*S^3 6 0yT>?'^>';5^# 

«5sAW*fe^3 8oyTiJ^i$'>'^#^4«:. last^^^ 

M'^s e^xxj^^M^sAw^m^s sn. m^mt^ 
X. ^<^^h*y<:^y^/u^^mm.x^^, ^^4 4xm^ 

'L^^ft»^-t-5il®^«4 6 (I10j^i»Sf4 6-C^i-ffiS 

mcom^m^mma ) ^^uT:fcf?, jiii^^4 6 
^oi&mi&»mi^j:um^mm4 e j: fjitij^j&i&ttnc^ 

) *5 J: 11^5 0 5 O -C^jgfflO^jjfe 

I 0 0 1 4 1 ig 6 tt, #®«IS!lHl S A 

^m\B}^m^<oim^m s aw y^/u^n. @ 4 sr#^ 

msAV^y^/v^tK ^oMlA;^iaS^2 8 4oJ:utB2 
A;^7^^ 3 o ic. s aw7 ^;vif(o 

mimtim^3 2:j3itJ«^2tti;^i»^3 4d5Sgg$nfc 

[0015] la 7 fi:, :io#®^M0«S<j|^(O^s^^ 
SAW7-f/l.t?^<^S2iej^ttS:^ri/^7-efc6o « 

w-^^i^. m^\^s^\Bm^^^^<>x7r^^^ ®7{c 

*5V^T. ft^5 2. 5 4JoJ:U55 eii^etimi©. 3 
Sis J; OK 5 ®»MlEl8»«|^O^^^M S A W 7 ^ (?? 

;tSlcL;/bdSiN^)^^4 8 43<tt/5 0 (?5MSafiiiAp-r 
iii^«4 6 (:0^*S<1;6S^< oTjf AS^^^if ^ b 

[0 0 16] £AJi. »S!lel^fl|^i?>r:7'0*SS^SA 
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soft. a:?iJBos Aw*^^ 3 6 lc*^v^xas^ ttfciss 

■C. y yy/V8 2ris M?^l|iiSAW*«^3 8fc*5V%X 
aS^tvfcS SBW (Surface Skimning Bulk Wave) © 

ft. K^iJIBl s AW^m=I- 3 6 t:::ev ^■C®«^ H*: S S B 

w©l^W-i '?l6*^^fc^>''5"'?*'*• 
^/.ev^ ^ _ 
[00 181 sAW*^Sr««fti-«^'»'-^'f 
i^ifSUH^. ^^StifcSAW©^«6i£SSrm^«) • 

$-e:5©-e. sAW03i^/V'^-'&t5'«^-^'f^=^^ 

s AWft^-criftffiJiroSS^**-^*'*^* 

R»:*-F©iSi!)*^®S*H2.. 5li-|-5i^?»:^- 

c J; *) mis $ nfc«®iBies«^ro*^ss5 s aw7 -f 

^r©eiS1#1t«=(4. S(r5*UfcJ;5«t. iijl»«©^JBjS? 


[0 0 191 £JLJiliiS^Ufc*lgSSMSAW7^yW^'©fe 
^^S,^V^-C1ltfife Lfc*ig«SS AW7 ^ ,V^<Dim 

(4, IDT sr«^-r%«-* ©affiti®^^^*^'?''^ 
Mur. s Aw*s^sr«fiKi-2' 1 uT<o^nmm<D?z 

^tr. -jS©aa4l::I'JU-C3E^liS«-CS*<*»+«^*^ 
fc«^© s AW*S^A>&5« ^©i 5 /ifii9-fttt©* 
m^rr^y^^^i:^^^^- «fc> c©J:9(i£^Wlt^S^ 
#L,fclDT©ri:*r!Ki?'>f:<^fcv^5. rwr^K 

[0 0 2 01 m 9© (A) icr*, iDT«:««i-5i-'* 

-c©«ls}ii-*tL.-raj^?^<*<^«*W"'^«^*S'-^^ ^ 

a^f*»t 10 0 %©«3t ( 1 DTSr«fi£i-5«ffi}i«;Eg 

ft}^«^©««rti!:fl^ja**i'-^''^**"'^'^*'^*'^ '^'^'^ 

spffiBltU-C^Ufc. 09© (A) ©aSSffil 0 
±fc^i:re.*^fcSAW*«^Sr«fifei-SlDT58 (I 
DT5 8J4, ®1SJ!a^l6a*3J:U'l6b=Jr*;tTV> 

0 («(ifiBig3g(^«is©««. ) ^<^nmmK *i^©sa 

W©ja^»J:»-^-t-5««itX-*>!J. -FS»ri , . r 
IEia«J^©®«2-^*'^'^« ttll5^I^SlS<^«J«S:^< 

tKtt. |^-©«1Sffit?*.oXt>-?:©lS®it'^«15&*5if 
«ixfcffi«c) lC-&**i-TV^«*»KJ;-3-Cx SAWEIliglSS 

tjty5-«iir4-:£©<^s'^ (e§S5-rsraiBtta./2-c 

[0 0 2 11 ^'^-aSli. SAW©iai^lSt 

U-CSt»tE>*T'-CV''5©-Ct*'i< > S AW©Sl*§St l-'C 
©«f(ISr^fcl--CV^5, «eo-c. iW^'^-affiSraa 

m^fltlSlt 5 :i J: a^ttii^ll b S ii-S ^-t" -f 

^fcfcWIB-CfoS. «^tf. S9© (B) 09© 

(A) ©|ii^s-effl«tvfc®«©te:^®'^*fc5o 

5, SAWia«S«6 4a. 6 6fc-iO=6 8aH: 
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4 ad^^^^UfcSAWT 2|i. S A WjSlliglg® 6 4 a 

6 8 b^-cstt$tt5o "^/c. sAwmmmmeet^h 

[0 0 2 2] ^or. teJ^. wOJ;p/j:a;9^Mtt^fT5 

t . v^ < @ s Awmmuo^m^t^^^ $ < 

$e>lcsAW<o^lfP*S[«'^»>j?'$^5rt;ds 
"C^6o J:oT. rcoi ^J^jifll^cos Aw^^jdf^i/ 

[oo2 3jj^±. ^^mmvxm.mi.t:^o\c^ id 

[0 0 2 4] S^oT. ^*J:«9. ilii^^^C*5V^rS^ 

?tee5^i^^4^^^igsis AW7 -f >'i'^<om^dSii* 

[0 0 2 5] 

T. SAW#^S^i:f5^s, ) 4:3fe^JiBSAW^^^* 

m^m^-r^ x o mm ur 5 s aw:7 

JcjoVNT. M12^^Jii5SAW^tM^$riJ|Bm;^Ji;45:»(D 

5 o%u±\^n\.xmsM^Hvf^m\.it^^t 
i^lsic^jiS s A Stesm s a w^^m^ -r 5 ^ 

[0 0 2 6] r<Oj:5«C, I DTSr^j^bTV^sm^it 
i: ^§ S AWft»<o^^$r(Sa 


[0 0 2 7] ^fc, :L(D^m(om<o^m^m.sA^y^ 
»fc:«9fl:^ftit^f+#bT?&5 I DT^^ri-^s AW 

*^^Sr^>?fJ®5S AW^^^yttiiE^rjffias AW*S^ 

r^^cs*SSMSAw:7^/^^^c:j3v^T. iUiEM^ms 
AW^^SriEMMSAW^^irU mri5S^iJi5SA 
W*M^S:i&|5milit:*:»<0 3 0~8 Oo^(C^UTB^rl5 

>^/^<50i^S i: 5 i^^^:^— V<DS AVf^m<r>^^^i&WL 

^^:it t^x^ s <ox. Amta^mw^^^.'tm^'^m. 

S AW7 jX^^ Sr#5 r t t So 
[0 0 2 9] ^t>{C. ro^5gcosij(7)#^^^sAW>^ 

^mcn^m^nn^H^vxfj:^ i DTSr^tf ssa 

W^^^Sr^^lrijjgg s AW^t^^^ ;feJltt3?iJJISS AW^m 

"^t \^xmfm^±\c0^mums\^^mf&'t^^^mm 
s Av/^m^^mstmmm^i»:<o 5 0 %^±{c^ uthj 

^^itn2m<im:z(c|^(0 3 0 8 0 "VoiCM l^XWlUM^n 
[0 0 3 01 r<DJ:5^r, IDTS^«^LTV^6mffi« 

zf/i^tom^ 1 35er Sffiife^— s AV/tetWs<o^±:tiSm 

S A W >^ /u^ Sr#5 r i: So 

[0 0 3 1] 

mm<omm(DMm] sit. m^^mi^x^ z(o^m<o 

[0 0 3 2] zmi (Dmm(Dmm'\ mi on. z<om^ 
m<D^^s Awy >f ^m^-r^ s aw*s^<o 

(CH:. ^i^l 2d5^S(C51ifTlcBa^J$nr:fot?. ID 
T (-Tit^nt^mfii) 8 6^«fifeUTV^So IDT 8 6 

a *5 it/l 6 b Sr^tt-?^tt^JtT:j3 . ^afyxdriiSds-T^ 
16a ^Ati^'^Ft LT^v\ mffiisg^ 16b ^tli:^fig 
i^XVEm^cm-t^o I DT8 6 <Op5'(Ba(;itt, ^1.^— 
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»Wm 1 2 ic^iqf Kite 2> i 5 tffimSffi 1 0 ±(Cflfl;t 

[0 0 3 31 f5liSS*vfcSAW©5SS«r^ii-tt 
lDT8 6Sr«fifci-SmffiJSl 2i:, ^'W-^'-fV 
^'KWSSl 8a*5j;tJ!l 8b©^;^MJs'^2 0fctt 
*tCX/2©li's'^-t?Ba^H-'^<''*<. ■t^'^^ IDT8 
eiJiOti^W-T^^Vi'RItSl 8 aMfc. IDT 8 6 
*5 iUt^' ^-9^ -f vi^K#t« 1 8 b iBI t w|ajlH%*fc^r 
i^,^l^A/21^^)t$^^-CV^^., ifx^-'fA^yif 
E^tSSl 8 alait^l 8 b*«^i-SSAt^ fT-Z 

0,4 V^^RMSl 8 a*Jj:t^l 8blC*5lt 

6 s AW(og:its^*^S6^<- 1 0 0 % t b-ci^^' v-v 

[0 0 3 41 JlfcC> C©«fi£t>«©lDT8 614. TfTs^ 

®lS««8 8:^J:t;f9 0«>m®m-^. *Ktf5SAW<r)S> 

S AWiaiS1t«-C*) 0 . ^ r 1 . r 2 , 
r3 *5j:TJ«r4 -Cffl**vfc*H-e*VCO^'5-'®«9 2. 
9 4, 9 6*3j:T^9 8t^a>«ffi«l 2*^ i5^5-«S-C 

fcs. ^ifii t -eH^ixfcra^iJ^^^wiEm^^E 1 0 
Hfti* ufc i 5 1 , "S- s AWiB()S«S*5 i t;«y 5 -««tt 

r±, I DT8 6©W^^l-'— T'-f >'*'SM5S1 8 a«±:t)f 
1 8 bffil*'?> I DT8 6^«i:©Eg^J-ro-©m^Hro^ 

IDT8 6^«£0>^S:iS*2>«S^l 0 Oti<r>mMn\ 

® i 5 ftfllito i t S:IIJ^?^«®lt*f+»t Sr 5 O %* U 

[0 0 3 51 i^Ss ;::©SAW*S^©«^«-t?»:, fi* 
#lt«rli£Ufc I DTSrA^fcS AW*«^ro-tNSr/j^U 

v^x(*5 0%«±t-m«i:v^ ::©SAW*S^wfll 

il<C<7? I*. »SlHlK«fife«>*««^ S AW7 ^ /w^' fcjs 
VN-C, r©7-</V^'&ffl^-r5«-SAW*ii^»-^©± 

[0 0 3 61 fi*(+rt©S4^fc»:v idtStW 


[0 0 3 71 *fc. rro«fiR0l»-*5VNXtt. rw-T-'f 
8 a is it;'! 8 bW^rn^wRW;^ b H 
5/ 7° 2 0 (0*:«cSr, Si9^#lt»#J^!SS 5 0 %© 1 1 iJltt 

o~5 oco«iffl©ffiS:®1&*^i:i"S**"'^*>^f* 

ft-eff^-CS 5«>r±, roWRfeW® S AW*S^<o I D 
T 8 6 (Ofrnn 1 2 \X.^\.Xr-»¥>( Xj£KS<JV^fcfi 

[0 0 3 81 rroWSfeC'mi, IDT8 6&«^ 

i-sm»«12i:, iru-y^V^'KJ»«18a*3itJ' 
1 8 b Srflf^-rSRM:^ K y y>^2 0 t-r, 

(c, sAW<oMl!)»c*f-rsA«Sre<i-*fc*>'l**<^ 

[0 0 3 9] r.<D«J$t«<DS AW*m^ri. « 

mmi2. Sft^MJ 5/^20, ®fii«^16a*SJ;TJ« 

1 6 boiEiis^i o-~~ro*itaii. r.tte>«aufc^ 

,«© S AW*«^4rffl V Lfc*SS® S AW7 ^ 

/v^? CiM U-C S t: 14* 5 . 
[00401 E*. Jl-C!ftW Lfcr-Oflt^W© S AW^^ 
Srfflv^r, ;^M[E]^1«fi£<o*SSS!SAW7^/u^Sr« 

mil 1 o^is<oj^s«*sais A 

«I4, f5iA;'jiS^2 8*iJ;iJ«^im;^«^3 2ra«c« 
^6<J^'itl5l|»^:Sl«^$*^&iiC9yBBS AW*S^ 3 6 i>K ^ 

ti e. umm s aw*s^ 3 e o«->f ©jss^wg^ t , 

m2P^tim^3 0*3j;U'B2ffl;^4lgT3 4l1IJ(^«^§*X 

fcfta^'i' V 1 0 2 fc ©P5(c3fe^i»BS Aw*fe^ 3 8 *5 


[0 0 4 1] :L(D$si(o^m(Dmm<Dm^<Dm^ 

5o Si 2?5*p5iai t>^ocos AW^tM^;65tg^j 

[Hl^f±. Ufc:ico^^0gcosAW^^^:§r||i A;^ 

2 8 4s J: U^m 2 A;tyig^ 3 0 P^(;it> t ^tdimm 
U -tt^ajlA:^iiS^5F2 8*5j;t;5||2A:^«g^3 ora 

;^«S^3 o^^jh.^^x^o^^^im;^iS8^3 2*5j;if 

»2ai;tjis^3 4 tur«^Lfci5iK-cfcs m^<om 
^i:m^<D&m^^^mi 2i>^p:>mi e<D (a) igjc^ 

U *5J:t;slt4m«:ia 1 2d*?>|gi 6C0 (B) 

rcOSAW^MT-OM^f^lt<om'a^^O%, 3 3 

%, 5 0%, 8 3%, 1 0 oo^^:^^r^a^^ufc^;^^ 


St«lCA:^m^ft-^;iJfi$C^ 10 0 MH z OffifflS: 1 o 

tocrs dBr<!rtC@SoT^Lfeo Sii^4t«F 
^l;iov>TH, hicx^Vito ^1t^ mi 

[dB] coM^S^#»tcoSiJ^ [o^] i:(3?§||si$r^ 
1 1^:^ Ufco 

[004 21 r <Dm^m<0 S A W^^H, JEEm^« 1 
0^3 6** leJ^Y^L i TaOa m^t U :i<?DS AW 

^ffi V ^X^lPlK«lfiK<^)^SS S A W -Y 
SrM^Ufci:#|Cfi, iiiig^^tl 2 5 MH z , 80 0M 
Hz^t/j^S J; p{c:m^Sl 2co1^-YX^^;gbfc^ $ 

ssBwcD;^7^yr^*ifiig^«rt(c?i^^$-er^ 
v^;fc^e)lc, m^*il 2 0D^H<t@i^^n6SAWcD& 

Vfto $bJc. ;::c0^i?fe«a)O I DT8 6 0#|5iMt, 

I DT8 eODf^m^fiCo 4. SOpFTfoao 
[0 0 4 3] 
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[0 0 4 4l m \ 2it>hmi 6(C^Ufc^tL^H(?:)S2i, 

^ft»o-^-;?7-Ml J: 9 2 OMH z fctti«^«»-IB!llc: 
ffiaur*5?>. w<©-r— M3H, SAW^^SrSI 

mM^m^ L T 8 0 0 MH 2 mco^m^m sAwy^/u 

-M 2 (OMlS^'e— m^iC, -r-;*? — M 4 O-fe® IcSUtO 
[0 0 4 5] 01 2d^biai efc^Ufci/^^, 4^(c;^ 

^^'^^-hKx^s^^Rki^mci6\^^xm^i:>^^^xo 

:*-M2o^»M^5^ (--c:;^aJ5^) t^mm^fix^ 
S^f^tt<^)#J^;i5 5 0%i^A± (Si 4ii^hmi 6) 

^ztr^t>ii^^, mmz, m^mftom^tio^^io 


[dB] 

:d^^J:X^{z^ :^-M3tc*3Jtsa3^;i5-i. 94 j 
B mi2<D (A) ) ;&^^>-0. 52dB (® 1 6 <0 

(A) ) --^»^UTi£a:^t:;55^^$ttTV^6^i:;dS 

[0046lIg|17<^(A) ICH, jE^Mt-^^h»^m^ 
^»t(^*ll'a^;as 0 S AW*M^Sril^J|B5*5<tU5M 

7(o (B) {cti. ioo<>A<om^<Dm^mt^mvits 

AW^^M^^M^J®^*^^ L.x^V\ iE^MCJSAW* 

Vltm 1 co^ft oj^^<?5^tig5is[ s Aw:7 ^/v^<r>s 
^^1i^i±(Dt^fyy^?^l.ito mi7(D (A) ioXXf' 

(B) <oi^i/^:7<7)sg;^;^ji8 0 OMHz^c^^s 
MSAW7>f/p^Srffli>fct><o-cfcO. ro^^ssMs 

AW:7^yVi$^li, H^^^^Cq :d5 5. 7 6 pFtOiiL^JffiS 

S AW*S^ t . »m^S:Co 1 . 4 4 p FoMa^iJjR 
S AW*M^ t XSkX 5 ® <0»MIiIMSr«^ Ufc ^> <OX 
fc^o *fc. 1^1 70 (A) is^xj^ (B) <Di^i/^7{;:: 

r> 2 0 0MH2<7>ttH^2 OMHzJcrS^f?. «!Wc 
fiM^fiSgj^dB^ffi-CffitO 1 OdB^CTB^oT^ 

lO 0 4 71 01 70 (A) ^XXJ^ (B) <0^^y^(0 
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(B) lc4ott6;/7:7i-:J3V^TH> M5<7>«^ 
SJi-l. 7 1dB^^U M6C0»^ 
8 7 dB^LT^UXV^^p t«e3lt<D#fife^?il<^4#ii 
^^i-H 1 7 O (A) 1 <0^ifeO?^^<^«^W<^# 

^^7^-rmi7<D (B) ^^it^-rs^. ^^^usssaw 

:^i«<0^g:J^^Kic$S<^!f A«^5^)5- 2. OldB^^^- 
1. 7 1 dB^t&S^ii'. '^'-'^^M5;5i^b'^— — 

M6 \^t-\fX(Dmi&^i»<ow^t^^ r> ^mt^m^^yr^-r 

So 

[0 0 4 8] |^Jt±<ome^:i^b§^f^25^3'.cJ:5t-. SAW^ 

U:fc*^5IM S AW >^ >f /v^ 
:^^/^r. ff^iJl^SAW^M^^U-CjEmMo^M^. ^ 

^ijKas Aw^ig^^: UT 5 o roje^^cDfy-a-^^^m^witS: 

o S AW^^^ t ^ 5 0 o^ 

JeJlJl<?:)SlJ'a•x•^feUfcSAW^^-?-^ffiv^6^x :i<^sa 
wm^'^<r>^^—y'-(>'^BL^^^^^^'^^^ ^^^^ 

[0 0 4 91 £X_blft?«Ufc®l<^^J^<^?^^^*^ 
:^MS AW:7>f>rv^$'lcjoV^•r^i:. #^«MlHl^^^t2^^ 

ri 5 0 %m±-Cfctl.J^ <t < . -r-<T<OM?!i»S AW^ 

(OJ:^*^:, ^liSIMSAW>^>f/Vi5'^flf^'f"5^^^Ji^ 

[0 0 5 01 im2(Dmm(Dmmi mis^^ %2,<n>n 

fciE^iJifi S A W^T- 3 6 r b a3?lJB55 S AW^^ 

Xm2,^ti^=^^ 4ia3tcg^J^^tvifc^S^-f ^'l 0 2^ 
(OF^ICM^UIKS AW^^3 8;!)5}^A$ng^^^$tv^-« 

[0 0 5 11 :L(r>^2.(omM<mm^^^^'c\i.^ mmm. 


W^»5^ 3 8 If lEmM S AW^M^ h it^J^ S AW 
3 6 ^miS^t;^^<7) 3 0 8 O 

IC5 0-8 O^^m^iri-^o ^ixr*1>iS^l:3:. SAW* 

<Difmt \ 0 0:*:J!^Jl±je:^^T-^S<O-e^<Z)^^il5 t>Ci^ 
/jt<. -^co^^fdlt. SAW:7w^/v^*5^^$tbfc^5'"5^ 

(00 521 XJCIC, r «DS 2 (^|llifi(0?^lK<^#J^^4#tt 

So mi 9^^61112 3 1>^OOS AW*M^;«>5ii:^ 

Kt^. g^^UfcCi^^lfl^^osAW^^^mi A;^SSS 
^ 2 8 43 J:t/^ 1 W:;^^S8^ 3 2 r^t^t> ^ ofcttS®£u 

BiA;^iS^2 8i3J:U^^2A:^Wf'3 0KJcmm 
fi^^WiPUT. |5itii;^3i^^3 2 4BJ:tJ^S2tii:;^ig^ 
3 4^*e>ai:^it^^lfe'?t±i'f*«^<^lel^ (II190S21 

rO|eJ^<^>^i|t^Sr^l 9d^b®2 (A) 0 
Ic^U iSJ:tJ^S«#ttSrmi 9d^e>^2 3co (B) g| 
JC^U r(DSAW#^^<Ofi;^f=J-Jtt^«'J'^«:0%. 3 
3%. 5 0%. 8 3%. 1 0 0%i:i^^r^9J^Lfc^;^ 

^m'^7<nw^^^n}m^ 1 o OMH z <Dmm 

^1 oMHz r^t;ii^or^b. iK£W-»^i:S2i^ 
d B^tttc-cs dBr:i:liS^o-c^UfCo 

1^1 9;6^b^2 3COS2i^i^^^4J-^^^-'^~*'"M3 
<?5«^S [dB] (^)|t^m^f^lt<?^#J'^ [%] i:<?5li^ 
5Sr^2lc^L<fcp 

[0 0 5 31 r <?^ffiF^f?iJO S AW#^M^J1. JEm^^ 1 
0^3 6" (HlteV^L i TaOa ^^^U COS AW 

^:fi|^KUfct#lC:«. ilag»J^tl2 5MHz. 8 0 OM 

t>lc, sSBW<D^3/'yr:^S:jfi)©^^F^t-?l^^^-^^cC 
\^fz.t>\^. m^^tl 2<Z)^Ji:H^®lM$tlSSAW<^jS 
i:<D)tHX;i^o. 0 84^±i:/j:S<J:9l^lf 

ufco -o«ij*^jcoiDT8 6(oii3tii. 

4^^55 1 2 0^> ^^;S;651:::^-C1 OO/zm-CfctJ. ^<r> 
I DT8 6<7)#m^l:Co Jii. 4. 80pF"CfeSo 
[0 0 5 41 
[^21 
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[0 0 5 5] mi 9if^^m2 3\Z^l.rc^ti^ti(OS2^ 

Mmf&lk(0^—:i3—M 1 J: 9 2 OMH z fcitte^SilSiffl 

«&MlHjJ^fil^ LT 8 0 0 MH z ^<0*^§iM S AW >^ ^ 

[0 0 5 61 mMm^n\f(Dm^^8o^/oX^ 

X^<^^t (12 2 243 <!; 2 3) , -^—jji;— M2tO 
S^:^— KBA^tc, M4<o^^fl{cglJOiS^B^c^— 
K^5%^"tSo wO-^--;^— M4<DiiJ2fe^— K(Dj^g^^ 

f^itoSiJ-a-^: 8 0 %J: 9 < -r^ i:*^— ;«7— M4 -c^ 
J:oT. ^?^S:;^#lt$r8 0%i^9:^tV^flI-^-C^fe 

ufc s Aw^^sr#^^iHii^^^<Da:^yiS s aw* 

[0 0 5 71 HI 9;d^f>ia2 3 U^biT^ ^(^1^ 

(02 043^:0^0 2 1) ^^:43v^rftt>3ft<mtLr*5 0. 

i^^m^ti,- wC0 3 0 — 8 0%(^j£H-eH:lii:Xifii5^^ 

t):&^So ioT. rco3 0--8 0%<OSd#om^ftJt^ 
#U:fcSAW*ig^SriE3?»Ji0HS aw*^^^ ut^vnt 
«MlHigS^i^co^^ s Aw:7 ^ 

[0 0 5 8] ^±<^Ui5^7i^b§gp?d>>5:J:5li:. saw* 

*5V>r. K^JffiSS AW*^^^: UT3 0--8 0%<O8lJ«3 


^3 [dBl 

[0 0 5 9] ^_bifteg x^tcm 2 <DMm<Dmm(D^m 

Its Q^SQo/oXhtlttXKs i-^x<DmMmsAw^ 

[0 0 6 0] L^3(D^m(Dmmi 02 4«, rnaon 

liSOJ^|g(0*MS§M S AW:7 >f /i^^ OM^<0|fe|^(ctHf-r 

s^^xj^mim:b^^3 2m\cnnmcw:mcmm^ti 
Tcm^msAv/mR^setK ztihmmsAw^ 

"f-s e<o^^<o^^<olg^Uj^t. ^2A;^iSg^3 0*5J: 

<^m\^mmsA^^m.^3stm7<^fiim.^ithitm 

[0 06 1] ro®3<D||JfeOJ^^^:l43V^T^i. ^MIhI 
K«I^<D*^:^MS AW:7 ^/U^jr ^;gf^-f ^^MKS A 

W*45^ 3 8 ^®ffi*g*»<D 5 0 ^}^±\zn Lxm^f^ 
It ^ife b^h^M^ t b. iEJiMs AW*M^ 3 6 
Ji;*:»<D 3 0 8 o UTS^f^it^lfe Ufc*M^ 

^^So *SAW*M^01ll3t•^»^COV^Ttt 

^ 1 *5 <fc t;f» 2 (^^(D?^Bgto^^^?y t t> 

^3 8OI DT<Z)i^ffl[IICSJItSi/U— 

stt;^h y i/y^iio-so^^^tb. iE^j®5SAW* 

3 6 O I D T (^Di^MfC^ S 7^.^ ^^.^SltS 
<^SJlt;^hy 5 0 — 8 O:*:5gffii:-f-5o 

[0 0 6 2] z<D^3(omm(Dmm(Dm^(Dm\^ 

J:5I-. «MlHliS«^^7)*^s^sAW:^-f/Wijr^|atf 

^ # Jc, mmm s AW*ig^ 3 8^ ur mffilt;$:|^<;D 5 

lc<tor. 37^/1.^ (Oil® »jK<^ejgSf»ig(c5l^i-5 

fc. M2col|jfe<o?^ffi-e^igLfcJ:5l-. «MlHli^filfife 
(0*««MSAW>^Y/i-^Sr;&tfi:#l::. itjajjggs AW 
*figT-3 6 ^ LrmSti:^i^(0 3 0-8 0%*cMLrfi 

^©*^sasAW7-</^^<Sriiatp^^ic, M^jKsA 

w*«^3 8 \.XWsm^9L<Ob 0%£l±i::MLT® 
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[0 0 6 3] v^ox. :L<r>ms(D^m(Dmm<om^w^ 

tft^x%s ^^j§i^m^—M<D{&m^itiimirh. *>omi 

^mxmmvt:^x^\^^ mmmsPLW^m^tvxmi^ 
m^Hn^ 5 0 voU±(om^xm vft s Aw^m^^m 

Aw^^^ t vxmmm^mf ^ s o - s o %cofij^-t? 

>f >^ t5^^S&<^^M:^ y 5. f 5 0 ~ 8 0 

[0 0 6 41 f^. £iL±SiWUfc^3<^^moj^fiic^*^ 

s Awy^j^^ ^mf^'T^^M.^msAw^^com^ 

i^\'f<om'^i>^^^£^x\^^xhmm<r>t^^iimht\^^» * 

ti. mmsAv/^m=i'tvxn^^xm-<om^(Dm 

[0 0 6 51 

[^e^<o«imi z<omm(r>^m^msA^^y>c/^^i^^ 
^to:)W9^v^^5 0%Uil±tufe*M^2:U a3?«JWs 

AW^^^^IE^Mt^^M-^-i: UT^'^^MlHl^tfl^t^ 
^^^MSAW:7>f/v3'^fll^i-s:i^tc:il), y^/i^ 

[0 0 6 61 ^ti. ro|g^<o^^SAW:7^/v^ 

mmsAw^m^^iEmm<r)^&'^t\^. 


[0 0 6 71 ^^K. -<D¥&m<o^^msAwy^/\^ 

m^f+tt<^« *) •&v^^ 5 0 bfc^T-fc b> at 
^ij]^ s Aw^^^r. I D T ^^^-rem^sti^^^^^ 

-e^V>^3 0-8 0%^: Ufc^^t U"C*^»M!h1?S«I 

^co^M^^S AWr7^/^i?^1t^-r6ri:lci»?. y 

[|^B<ofl!^jQ^m^l 

[^ii s Aw*^^<?5iii^^^-r®*t?fcao 

[m 2 1 S AW^M^<?3^^lH]KS:^i"lKl"C^So 
[1^31 S AW*^^<oy riJ^^VJ:^4#ttS:^-t-SlT?3b 

[I1I41 -^:^l)liI^«^<O^I&SSAW>'^/V^r(7? 

[^51 SAV^^m.^(0')T^^:y:^^^^'^^^ 

[0 61 ^mmmm^mf&<o^^sAVfy^/v^<r> 
mfsst^^-t^xh^o 

[[a 71 ^^^^S AW>'-</^^<^S^v6t/<t^i^4ttt&' 

[^8i ^m^^sAv^y^/^^(7>M^(o^^^^^^ 

[@ 9 1 (A) {tm^nVfif- 1 0 0 %(D S AW^^O 
^^$r^i-¥^ffiia-Cfc^^ (B) \^ (A) 0^a5fe;>clll 

[la 1 0 1 M^HVfi^^ 5 0 %o s AW*|g^<ofllfifeSr7r^ 

[la 1 1 1 B 1 O^ifetOJ^^t^*^^^ S AW7 >f 
[ig| 1 2 1 (A) 1 <Z>^JfeO?^li<^^J^i|^1^. 

(B) nmi<omM(omm<D^ft^m^^m^mxh^o 
[la 1 3 1 (A) nm 1 2 icj^< B 1 <Dm^<7)mm<r)^ 
(B) tin 1 2 jc^< ^ 1 <DmM<omm<o^M 

[m 1 4 1 (A) \tm 1 3 \cm< m i (r)mm(oj^m(o^ 

( B ) Jiia 1 3 lili^ < ^ 1 <o^ife<o?^ffi<oS#t 
[m 1 5 1 (A) l^ia 1 4 l;ij^<^i o^mco?^^(0^ 

a^iti*. (B) 1 4 tci^< ^ 1 <o^m(Dmm(oE^ 
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(B) «:0 2 2 |Ci^<M2O^:^<^J^tgC0Slt 
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